compared age-related differences in cross-modal visual and auditory selective attention by using equivalent tasks across modalities. The results of this study showed that older adults were more vulnerable than younger adults to cross-modal visual distraction, whereas there were no age differences with respect to cross-modal auditory distraction.
This distinct pattern of age-related differences in selective attention may be linked to the reliance of visual and auditory modalities on distinct filtering mechanisms (Guerreiro et al., 2010) . Specifically, auditory distraction appears to be filtered out at both central (e.g., auditory cortex) and peripheral (e.g., cochlea) neurocognitive levels (Giard, Fort, Mouchetant-Rostaing, & Pernier, 2000) , with central filtering likely occurring when some aspects of the auditory stream need to be attended (i.e., unimodal auditory selective attention) and peripheral filtering likely occurring when the entire auditory modality can be shut off (i.e., cross-modal visual attention). In contrast, visual distraction appears to be primarily suppressed at more central levels of processing (e.g., visual cortex; Kanwisher & Wojciulik, 2000) , regardless of whether some aspects of the visual stream need to be attended (i.e., unimodal visual selective attention) or the whole visual modality can be shut off (i.e., cross-modal auditory attention). Arguably, the higher distraction gets in the processing stream, the stronger its deleterious effects for older adults, as higher cortical structures tend to be more vulnerable to the aging process.
Although this hypothesis is in line with findings from tasks requiring controlled forms of attention (e.g., Stroop, Simon, n-back tasks), little is currently known about its generalizability to tasks involving more automatic forms of attention. This is an important question because there is a longstanding dichotomy between controlled and automatic processes in cognitive psychology, whereby controlled processes are those considered to require considerable attentional capacity and voluntary control, and automatic processes are those considered to occur with minimal attentional requirements and prior to conscious awareness (Hasher & Zacks, 1979) .
Automatic attention is typically probed with the exogenous spatial cueing paradigm (Posner & Cohen, 1984) . In this paradigm, the presentation of spatially uninformative peripheral visual cues often induces a biphasic effect on the responses to subsequent visual targets. At short intervals (i.e., 100-200 ms) after the onset of the cue, there is usually facilitation for the processing of targets at nearby locations, such that participants respond faster to targets that are presented ipsilateral rather than contralateral to the cue (for a review, see Spence, 2010) . At longer intervals (i.e., beyond 200-300 ms) after the onset of the cue, this initial facilitation reverses into inhibition, such that participants now respond slower to targets that are presented ipsilateral rather than contralateral to the cue (for a review, see Klein, 2000) . Whereas the former effect is assumed to represent an automatic shift of attention toward the source of stimulation, the latter effect-commonly referred to as inhibition of return (IOR)-is deemed to reflect an inhibitory aftereffect, occurring after attention has been moved away from the source of stimulation.
Most studies investigating spatial cueing effects in younger adults have assessed facilitation and IOR within the visual modality. However, some studies have also investigated these effects in other sensory modalities or across sensory modalities. In line with the findings obtained in the visual modality, where facilitation is usually reported (but see, e.g., Tassinari, Aglioti, Chelazzi, Peru, & Berlucchi, 1994), several studies have demonstrated facilitation within the auditory modality (e.g., Mondor & Amirault, 1998; Schmitt, Postma, & De Haan, 2000; Spence & Driver, 1997; Ward, McDonald, & Lin, 2000) , as well as across the visual and auditory modalities (e.g., Mazza, Turatto, Rossi, & Umiltà, 2007; Mondor & Amirault, 1998; Schmitt et al., 2000; Spence & Driver, 1997; Ward et al., 2000) . With regard to the inhibitory component of spatial attention, several studies have also demonstrated IOR in the auditory modality (e.g., Reuter-Lorenz, Jha, & Rosenquist, 1996; Schmitt et al., 2000; Spence & Driver, 1998) , whereas evidence for crossmodal IOR has been more controversial. Indeed, although some studies have reported IOR across the visual and auditory modalities (e.g., Reuter-Lorenz et al., 1996; Spence & Driver, 1998) , other studies have failed to provide evidence for cross-modal IOR (e.g., Mazza et al., 2007; Schmitt et al., 2000; Spence & Driver, 1997; Ward et al., 2000) . These contradictory findings have been accounted for by specific task conditions (e.g., target modality uncertainty; Spence & Driver, 1998) , which may bring strategic factors into play (e.g., Ward et al., 2000) .
Unlike research in younger adults, studies investigating age-related differences in spatial attention have only been conducted in the visual modality. For the most part, these studies have shown that older adults exhibit preserved, or even increased, location-based IOR relative to young adults (e.g., Hartley & Kieley, 1995; Langley, Fuentes, Vivas, & Saville, 2007; McCrae & Abrams, 2001) , though a few studies have reported larger and longer-lasting facilitation effects in older adults as compared with younger adults (Castel, Chasteen, Scialfa, & Pratt, 2003; Faust & Balota, 1997) . These results are therefore largely consistent with the idea of age-equivalent performance in tasks involving automatic attention as opposed to age-related deficits in tasks requiring controlled attention (Hasher & Zacks, 1979; Kok, 1999; Kramer, Humphrey, Larish, Logan, & Strayer, 1994) , at least in the visual modality.
The present study builds upon prior research by extending the investigation of age-related differences in spatial cueing effects (i.e., facilitation and IOR) to the auditory modality, as well as to the cross-modal domain. In doing so, our main goal is to test whether the modality hypothesis of agerelated differences in selective attention (Guerreiro et al., 2010) extends into automatic selective attention. To this end, we tested a sample of younger and older adults on four location-based (i.e., left-right) target-discrimination tasks, involving all possible pairings of visual and auditory cues and targets.
Method

Participants
Thirty younger adults (aged 20-26 years, M = 22.4, SD = 1.9) and 25 older adults (aged 60-76 years, M = 68.8; SD = 4.9) Figure 1 . Pattern of age-related differences in selective attention by sensory modality of to-be-attended and to-be-ignored information as hypothesized by Guerreiro and colleagues (2010) . Shades of gray indicate graded probability of finding age-related distraction (i.e., darker shades indicate higher probability).
took part in this study, and they were paid €20 for their participation. The younger participants were students at Maastricht University, who were recruited through advertisements placed on bulletin boards throughout the campus. The older participants were recruited from a participant pool of the Maastricht Aging Study (Jolles, Houx, Van Boxtel, & Ponds, 1995) .
The young group was composed of 25 women and 5 men, whereas the older group was composed of 15 women and 10 men. The sex differences within age groups did not reach significance, c 2 (1) = 3.74, p = .053. The older participants had significantly less years of formal education (M = 11.0 years, SD = 2.7) than the younger participants (M = 17.5 years, SD = 2.2), t(46.87) = 9.57, p < .001.
Auditory acuity was measured with a screening audiometer (Voyager 522; Madsen Electronics, Taastrup, Denmark). Hearing acuity was assessed by measuring pure-tone thresholds (in decibel) in each ear at 0.5, 1, 2, and 4 kHz, which was expressed as the average hearing threshold at 1, 2, and 4 kHz for the best ear (Davis, 1995) . The older participants had significantly lower hearing acuity, that is, a higher hearing threshold (M = 28.0 dB, SD = 12.7) than the younger participants (M = 8.8 dB, SD = 5.2), t(53) = 7.58, p < .001.
Visual acuity was measured with the Dutch reading chart (Medical Workshop, Groningen, the Netherlands), which contains a standard text printed in increasing front sizes. The acuity score is determined by the font size of text that can be read without errors, ranging from 0.5 (optimal) to 1.25 (poor). The older participants (M = 0.6, SD = 0.2) had a significantly lower visual acuity than the younger participants (M = 0.5, SD = 0.0), t(53) = 2.82, p = .007. The Raven's Standard Progressive Matrices (RSPM; Raven, Court, & Raven, 1988 ) was administered to compare age groups with respect to fluid intelligence. In this test, raw scores are converted into five standardized ranks according to task performance and age of the participant, ranging from 1 (superior intellect) to 5 (limited intellect). The older participants scored significantly lower on the RSPM (M = 2.9, SD = 0.8) than the younger participants (M = 2.2, SD = 0.7), t(46.22) = 3.12, p = .003.
Materials and Procedure
Modality-matching task.-In a preliminary session, each participant performed a modality-matching task (ReuterLorenz et al., 1996) in order to individually adjust the intensities of the visual and auditory stimuli such that they were equally detectable (i.e., yield equivalent reaction times). This task consisted of a simple reaction time procedure, in which participants were asked to respond to each stimulus as fast as possible by pressing a button with the index finger of their dominant hand. The modality of the stimuli was randomized.
Due to time constraints, the location of the stimuli was collapsed, such that the visual stimuli consisted of five bilateral green and five bilateral red squares and the auditory stimuli consisted of five binaural high-pitched and five binaural low-pitched tones. The intensity of the visual stimuli varied between 4 and 18 cd/m 2 , and the intensity of the auditory stimuli varied between 50 and 90 dB.
Visual and auditory stimuli intensities were individually selected on the basis of equivalent reaction times (i.e., mean reaction times differed by less than 15 ms) for green and high-pitched targets, on the one hand, and for red and lowpitched targets, on the other hand.
Spatial cueing tasks.-The spatial cueing tasks were programmed in E-Prime (Psychology Software Tools, Pittsburgh, PA) and presented on a 17-inch computer screen and using Sony MDR-V600 dynamic stereo headphones. There were four tasks, reflecting the possible combinations of visual and auditory cues and targets. Throughout this article, the following nomenclature is used for each of these cue-target combinations, respectively: auditory-auditory task, auditory-visual task, visual-auditory task, and visualvisual task. The order of the tasks was counterbalanced according to a balanced Latin square (Edwards, 1951) . In each task, participants were asked to fixate on a central cross and to make no eye movements during the experiment.
The sequence of events within a trial was identical in each of the four tasks and is schematically depicted in Figure 2 . A trial began with the presentation of a cue for 50 ms. Visual stimuli consisted of 1° green or red squares centered 5° from a central fixation cross, whereas auditory stimuli consisted of monaural high-or low-pitched tones. After a variable stimulus onset asynchrony (SOA; 100, 500, 1,000, or 1,500 ms), the target was presented for 50 ms in either the same or the opposite location as the cue. The next trial began 1,000 ms later.
Participants were asked to ignore the cues and to respond to the target as fast and accurately as possible by pressing a left button if the target was presented on the left side (i.e., left hemifield or left ear) and a right button if the target was presented on the right side. Responses were collected by means of a response box with two buttons labeled "left" and "right." Participants responded by pressing these buttons using the index and middle fingers of their dominant hand. On half of the trials, the target was preceded by a cue on the same side (i.e., valid cue), and on the other half of the trials, the target was preceded by a cue on the opposite side (i.e., invalid cue).
The visual and auditory stimuli were counterbalanced across participants, such that half the participants responded to green and high-pitched targets and ignored red and lowpitched cues, whereas the other half responded to red and low-pitched targets and ignored green and high-pitched cues. There were 96 trials in each task, which were preceded by 16 practice trials. The order of the trials was randomized for Eye tracker.-To ensure that participants complied with the instructions to gaze at the central fixation cross, gaze position was recorded with an eye tracker (EyeLink 1000; SR Research Ltd., Mississauga, Ontario, Canada). Eye movements were recorded at a 1000 Hz sampling rate with an accuracy of 0.5° visual angle. The eye tracker was calibrated for each participant at the beginning of each task. One host computer controlled the eye tracker, which was connected to a display computer running the E-Prime software for stimulus presentation.
An interest area of approximately 2.5 × 2.5° was defined at the center of the display, within which gaze was considered as being directed at the fixation cross. The percentage of dwell time within this interest area was then calculated using the EyeLink Data Viewer software (SR Research Ltd.).
Design
Age group (younger, older) was the independent between-groups variable. Cue modality (visual, auditory), target modality (visual, auditory), cue validity (valid, invalid), and SOA (100, 500, 1,000, and 1,500 ms) were the independent within-groups variables. This yielded a 2 × 2 × 2 × 2 × 4 full-factorial design. Dependent variables were reaction time (milliseconds) and errors (percentage of incorrect responses).
Results
The data of three younger adults and one older adult were discarded (i.e., sleepiness, inability to hear the auditory stimuli, and data loss). The final sample comprised 27 younger adults and 24 older adults.
Trials with anticipatory responses (i.e., less than 100 ms) or delayed responses (i.e., greater than 1,000 ms) were removed from the analyses. Likewise, trials with incorrect responses (i.e., wrong key presses) and missed responses were removed from the analysis. Significantly fewer trials were excluded for these reasons for younger participants (M = 2.0%, SD = 1.5) than for older participants (M = 3.5%, SD = 2.0), t(49) = 3.12, p = .003. Because error rates and misses were very low, they are not discussed further.
In addition, we controlled for the possible role of eye movements in spatial cueing effects, by performing an additional analysis in which trials with eye movements (i.e., 1.7% of the trials for the younger and 6.9% for the older participants) were excluded and in which the data of those participants whose eye tracker data could not be analyzed due to extreme noise and/or loss of signal (i.e., eight older participants) were discarded. Although we do not report this additional analysis in the present article, it entirely replicated the results reported below (see also Reuter-Lorenz et al., 1996; Spence & Driver, 1998 for equivalent results, whether trials with eye movements were removed or not).
Reaction times pertaining to correct responses were initially analyzed with a 2 × (age group) 2 × (cue modality) 2 × (target modality) 2 × (cue validity) 4 × (SOA) repeated measures analysis of variance. In this analysis, as well as in all subsequent analyses, a Greenhouse-Geisser correction was applied to the significance levels whenever the assumption of sphericity was violated. To take possible effects of generalized and age-related slowing into account, both log-transformed and untransformed reaction times were analyzed (Faust, Balota, Spieler, & Ferraro, 1999) . Task  Table 1 displays mean reaction times (and logtransformed reaction times) of the younger and older participants as a function of cue and target modality, cue validity, and SOA.
Spatial Cueing
There was a main effect of age, F(1, 49) = 48.00, MSE = 74,481.54, p < .001, h 2 = .50, indicating that the older participants responded slower (M = 410 ms, SD = 92) than the younger participants (M = 317 ms, SD = 80).
There was a main effect of cue modality, F(1, 49) = 11.76, MSE = 7,464.44, p = .001, h 2 = .01, such that responses were faster with auditory cues (M = 353 ms, SD = 101) than with visual cues (M = 368 ms, SD = 93). Age group did not interact with this effect, F(1, 49) = 1.06, p = .309, h 2 = 0.00, which indicates that the effect was equivalent for younger and older participants.
There was a main effect of target modality, F(1, 49) = 180.42, MSE = 11,805.04, p < .001, h 2 = .26, indicating that responses were slower with auditory targets (M = 397 ms, SD = 101) than with visual targets (M = 325 ms, SD = 80). Age group did not interact with this effect (F < 1), such that this effect was similar across age groups.
There was a main effect of cue validity, F(1, 49) = 6.73, MSE = 2,790.65, p = .012, h 2 = .00, suggesting that responses were slower in trials with valid cues (M = 364 ms, SD = 92) than in trials with invalid cues (M = 357 ms, SD = 103). Age group did not interact with this effect (F < 1), which indicates that this effect was equivalent for younger and older participants.
Finally, there was a main effect of SOA, F(3, 147) = 149.43, MSE = 5,536.67, p < .001, h 2 = .15, and age group interacted with this effect both on raw reaction times, F(3, 147) = 5.07, p = .014, h 2 = .01, and on log-transformed reaction times, F(3, 147) = 5.46, p = .008, h 2 = .01. Pairwise comparisons (t tests) showed that, for younger participants, response time decreased from the 100-ms SOA (M = 359 ms, SD = 90) to the 500-ms SOA (M = 315 ms, SD = 75), t(26) = 6.96, p < .001, and from the 500-ms SOA to the 1,000-ms SOA (M = 294 ms, SD = 68), t(26) = 6.49, p < .001. For older participants, this pattern differed in that response time decreased only from the 100-ms SOA (M = 464 ms, SD = 115) to the 500-ms SOA (M = 392 ms, SD = 74), t(23) = 10.30, p < .001. These effects were qualified by several higher order interactions, among which the only interaction involving age was a Cue Modality × Target Modality × SOA × Age Group interaction, F(3, 147) = 4.67, MSE = 2,702.03, p = .013, h 2 =.01, which was also marginally significant for log-transformed reaction times, F(3, 147) = 2.61, MSE = 0.01, p = .068, h 2 =.00. This interaction suggests that the effect of SOA on response time differed as a function of sensory modality combination and age group. More precisely, the response time of older participants decreased only from the 100-ms to the 500-ms SOA in all sensory modality combinations, whereas the response time of younger participants decreased from the 100-ms to the 500-ms SOA and from the 500-ms to the 1,000-ms SOA in all sensory modality combinations except for the visual-auditory task in which it only decreased between the 100-ms and the 500-ms SOA. The four-way Cue Modality × Target Modality × Cue Validity × SOA interaction was significant, F(3, 147) = 6.89, MSE = 1,007.64, p < .001, h 2 = .00, indicating that the time course of spatial cueing effects differed across sensory modality combinations. Most important, age group did not interact with this effect, F(3, 147) = 1.43, p = .236, h 2 = .00, which indicates that the difference in the time course of spatial cueing effects across sensory modality combinations was equivalent for the younger and older participants. In the following sections, we therefore present the results of each sensory modality combination separately, collapsed across age groups.
Auditory-Auditory Task
The interaction between cue validity and SOA was significant, F(3, 150) = 54.37, MSE = 1,805.30, p < .001, h 2 = .11, indicating that spatial cueing influenced reaction time differently across SOAs (Figure 3, top left panel) . Pairwise comparisons (t tests) between the mean reaction time for trials with valid and invalid cues at each SOA showed that there was significant facilitation at 100 ms, t(50) = 8.52, p < .001, and significant IOR at 500 ms, t(50) = 3.14, p = .003, at 1,000 ms, t(50) = 5.82, p < .001, and at 1,500 ms, t(50) = 4.64, p < .001.
Auditory-Visual Task
The interaction between cue validity and SOA was significant, F(3, 150) = 3.82, MSE = 598.21, p = .016, h 2 = .02, indicating that spatial cueing influenced reaction time differently across SOAs (Figure 3 , top right panel). Pairwise comparisons (t tests) between the mean reaction time for trials with valid and invalid cues at each SOA showed that the only significant spatial cueing effect was facilitation at 100 ms, t(50) = 3.56, p = .001.
Visual-Auditory Task
The interaction between cue validity and SOA was significant, F(3, 150) = 12.79, MSE = 1,092.65, p < .001, h 2 = .05, indicating that spatial cueing influenced reaction time differently across SOAs (Figure 3, bottom left panel) . Pairwise comparisons (t tests) between the mean reaction time for trials with valid and invalid cues at each SOA showed that the only significant spatial cueing effect was facilitation at 100 ms, t(50) = 6.40, p < .001.
Visual-Visual task
There was no interaction between cue validity and SOA, F(3, 150) = 2.18, MSE 1,029.28, p = .104, h 2 = .01, indicating that spatial cueing did not influence reaction time differently across SOAs (Figure 3, bottom right panel) .
Discussion
The goal of the present study was to test whether the modality hypothesis of age-related attentional decline (Guerreiro et al., 2010) extends to automatic selective attention. This hypothesis has been shown to account for modalityspecific age differences in controlled selective attention (Guerreiro & Van Gerven, 2011) , but its generalizability to tasks involving automatic selective attention had not yet been investigated. In doing so, we also aimed at bridging the gap between research on cross-modal spatial attention in young adults (e.g., Spence, 2010) and research on age differences in spatial attention, which thus far had only been explored within the visual modality.
To address these issues, we used four spatial cueing tasks, involving all combinations of visual and auditory cues and targets, closely replicating other tasks typically used in such studies (e.g., Schmitt et al., 2000) . However, unlike most previous studies assessing exogenous spatial cueing effects across sensory modalities (e.g., Mondor & Amirault, 1998; Schmitt et al., 2000; Spence & Driver, 1997) , we equated detection latencies of the stimuli across sensory modalities. Our findings show that there was significant facilitation at the shortest SOA in the unimodal auditory task and in both cross-modal tasks but not in the unimodal visual task. Furthermore, there was significant IOR in both unimodal tasks but in neither of the cross-modal tasks. However, the key finding of our study was that there were no age differences in any of these effects.
We found significant facilitation when valid cues preceded the target by 100 ms in the unimodal auditory task and in both cross-modal tasks, which is in line with previous studies in younger adults showing facilitation in the context of auditory and cross-modal spatial attention (Mazza et al., 2007; Mondor & Amirault, 1998; Schmitt et al., 2000; Spence & Driver, 1997; Ward et al., 2000) . Unexpectedly, we did not find evidence for facilitation in the unimodal visual task at the shortest SOA. Instead, we found significant IOR in this task at all SOAs. Although somewhat surprising, there are at least three reports of a similar finding (e.g., Mazza et al., 2007, Experiment 3; Tassinari et al., 1994; Ward et al., 2000) . It is possible that the time course of facilitation was too fast in the visual task, such that-by the time the shortest SOA (i.e., 100 ms) was over-facilitation could have already occurred and dissipated.
We only found IOR in the unimodal tasks, not in the cross-modal tasks. Thus, our findings closely replicate those obtained by Schmitt and colleagues (2000) , after whom we modeled our task. Although some studies using young samples have provided evidence for a modality independence of IOR (e.g., Spence & Driver, 1998) , other studies have actually contended otherwise (e.g., Schmitt et al., 2000; Ward et al., 2000) . Among the explanations put forward to account for such discrepancies, one is the possibility that IOR only occurs cross-modally when the target modality is uncertain (e.g., Spence & Driver, 1998 ). In the current study, as in the study of Schmitt and colleagues, we presented different combinations of cue and target modalities in blocks, such that our participants always knew in advance the modality in which the cues and the targets would be presented. The absence of modality uncertainty may account for the absence of IOR in the cross-modal conditions of the present study.
Regardless of why we did not find facilitation in the unimodal visual task or why we found IOR only in the unimodal tasks but not in the cross-modal tasks, the most important finding of the present study is that in none of the sensory modalities considered here were there any age differences in spatial cueing effects. This was not only the case for IOR but also for facilitation. Thus, the present study adds to the large body of evidence showing age-equivalent IOR in the visual modality (e.g., Castel et al., 2003; Faust & Balota, 1997; Hartley & Kieley, 1995; Langley et al., 2007; McCrae & Abrams, 2001 ) while at the same time extending it into the auditory modality. Furthermore, the absence of IOR in the cross-modal tasks was likewise age equivalent. Finally, much like the inhibitory component of exogenous spatial attention-whereby we found evidence for age equivalence-but unlike two previous studies that found larger and longer-lasting facilitation in older adults relative to young adults (Castel et al., 2003; Faust & Balota, 1997) , we found age-equivalent facilitation.
Interestingly, we did find age differences as a function of SOA in the response times. In fact, whereas the response times of younger adults generally decreased between the 100-ms and the 1,000-ms SOA, the response times of older adults decreased only between the 100-ms and the 500-ms SOA. This finding might reflect age differences in response preparation. Response preparation has been defined as a set of attention-demanding strategic behaviors responsible for the development and maintenance of an optimal processing state prior to response execution (Stuss, Shallice, Alexander, & Picton, 1995) . In studies of temporal response preparation, the interval between a cue (or "warning signal") and target is varied within a block, resulting in a decrease in response time as the interval increases. The typical interpretation of this effect is that, as the interval increases, the probability of when the target will appear increases (e.g., Niemi & Näätänen, 1981) . Inasmuch as the cue in the present study acted like a "warning signal," the present results suggest age differences in temporal response preparation. Although not many studies have investigated the effects of age in temporal response preparation, the few existing studies have provided inconclusive results. Indeed, one study found the usual response time decrease from the short to the longer intervals for both young and older adults, with larger age differences at the shortest interval (Bherer & Belleville, 2004). In contrast, another study found that the response time of younger adults decreased with longer intervals, whereas the response time of older adults tended to increase with longer intervals (Vallesi, McIntosh, & Stuss, 2009 ). The present results add to this debate by suggesting that both younger and older adults show temporal response preparation; however, older adults appear to reach a plateau sooner than do younger adults.
Because no age differences in spatial cueing effects were found as a function of sensory modality, the present findings suggest that the modality hypothesis of age-related attentional decline (Guerreiro et al., 2010) does not extend into the realm of automatic selective attention. These findings are, however, consistent with the view that age differences are predominantly found in tasks that involve controlled rather than automatic processing (Hasher & Zacks, 1979; Kok, 1999; Kramer et al., 1994) and which had been previously demonstrated in several cognitive domains, including inhibition (Andrés, Guerrini, Phillips, & Perfect, 2008) , memory (Collette, Germain, Hogge, & Van der Linden, 2009; Collette, Schmidt, Scherrer, Adam, & Salmon, 2009) , attention (Hartley, 1993) , and motor preparation (Adam et al., 1998) .
In this article, we primarily conceptualized the spatial cueing task as probing automatic selective attention (as opposed to tasks probing controlled selective attention). An alternative way of conceptualizing the task is to emphasize that it involves spatial attention (as opposed to tasks that measure nonspatial attention, e.g., identity n-back tasks). If we use the taxonomy spatial versus nonspatial attention, instead of automatic versus controlled processing, the present results are still consistent with the results of previous studies. Indeed, age-related differences in negative priming have often been obtained in identity negative priming but not in spatial negative priming (e.g., Connelly & Hasher, 1993) . Likewise, age-related differences are found in the canonical Stroop task but not when this task is modified such that it involves spatial attention (e.g., Hartley, 1993; West & Bell, 1997) .
Regardless of the taxonomy adopted to specify the task used in the present study, it was still unknown whether age differences in automatic processing or spatial attention depend on sensory modality because most previous studies were conducted in the visual modality. The results of the present study demonstrate that the age independence of these processes is consistent across sensory modalities.
